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I CLAIM: 

l. A teleoperator systen fcr manipulating objects 
lcca\d in a workspace at a worksite by an operator from 
a remot^e control operator's station comprising, 

nar\?ulator means at the work site including end 
effector ^eans for manipulation of an object at the 
workspace, 

controller means including hand-operated means at 
the control station connected to said manipulator means 
for remote contrdd of the manipulator means by control of 
the hand-operated\neans by the operator, 

video camera 4ans for viewing the workspace, and 



to 



means respcnsxy, 
producing an imag 
located adjacent 
the operator in th/e direct 
during operation o 
the operator with 
hand-ooerated mea 



the^ 



the wof 
he har^i-cperat 
on of s 
f the hanc^-oper 
a sense th 



are substJanti 



video camera means for 
SDace which image is 
means for viewing by 
id hand-operated means 
'ted means and providing 
e\end effector means and 
a\ly integral. 



20 2. A teleoperator s>s^m as defined in^ Claim 1 wherein 
said video camera means comprised means for viewing the 
workspace from different angle^ for production of 
stereoscopic signal outputs, 

said means for producing an ir.aVe comprising means 
25 for producing a 3-dimensicnai image o^ the workspace in 
response to said stereoscopic signal outputs . 
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j A teleoperator system as cetmed m claim 2 wherein 
the angle between the optical axes of sVid means for 
viewing the workspace is substantially eWl to the 
coeratcr's interccular viewing angle of the N^mage 



4. A teleoperator system as defined m Claim * wherein 
said hand-operated means comprises a control arr\mcunted 



25 

:os nover.ent in any pivotal direction, the image cf the 
end\effector means and position of the movable control 
ar - ^ sensed by the operator providing the operator with 
a serine that the end effective means comprises an 
extension of the control am. 
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5. A telebperator system as defined in Claim 4 wherein 
said manipulator includes an arm mounted for movement in 
anv oivotal direction, angular movement of the control 
arm by the operator producing substantially the same 
angular movement\of the manipulator arm, 
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6. A teleoperato 
the length of 
image of the 
related by a 
video camera 
manipulator a 



defined in Claim 5 wherein 
ey&s of the operator to the 



stem 
m th 

and length of control arm are 
al path length from the 
means to tne workspace and length of 

where k is a constant 



workspace 



actor k 



:ne opt 



respectively j 



7. A teleoperatpr system 
said image viewable^by^^he ope^s 
image . 



ifined in Claim 2 wherein 
itor comprises a virtual 
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A teleoperator system as defined N^n Claim 7 wherein 
said means for producing an image indsluces display means 
for producing a tcp-to-bottom reversed 3 -dimensional , 
real image of the workspace, 

a mirror positioned in front of th& operator so as 
to receive the reversed real image from th^ display means 
and to reflect the same toward the operator's eyes for 
viewing of said virtual image in the m i r r o : 



9. A teleoperator system as defined in Claim \S wherein 
the disolav means is located above the mirror a\id faces 
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lOv. A telecperatcr systen as defined in Claim 7 wherein 
the\ display means faces downwardly at an angle from 
vertical . 

11. A\:eleo?erator system as defined in Claim 1 wherein 
said manipulator means comprises first and second 
manipulators and said controller means comprises first 
and second hand-operated means for remote control of said 
first and se\ond manipulators, respectively. 
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12. A teieop^ratcri_system as defined in Claim 1 
including an endoscope coitvorising an operating section 
and an insertion section ins^-table in a cavity in which 
the workspace is lotated and \having observing window 
means throudh which t\e worksg/ajce is viewed by the video 
camera means. 



13 . A telec 
said manipul 
insertion se 
manipulation of arT 



erator svstemxa 



or means ing 



.ion 



ennec m Claim 12 wherein 
ides an operating section and. 
a\)le in said cavity for 
rbject in xbe cavity, 



.ns 



14. A teleoperator systemXas defined in Claim 13 
20 wherein said manipulator means ccricrise first and second 
manipulators and said controller means comprise first 
and second hand-operated means for remote control of said 
first and second manipulators, respectively. 



15 . 



teleooeratcr svstem as defined in Claim 14 



25 including means for attaching the 



operating sections of 



the manipulators and endoscope to a suppokt rail of a 
surcical table fcr support thereof during surgery . 



16. A teleoperator system as defined in\Claim 1 
includinc force feedback from the manipulator rn^ans to 
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:he\hand-cperated means which, together with said inace 
cf the workspace, provides for visual and force 
telepresence operation of the system. 
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17. A Ytelecperator system as defined in Claim 1 
including xiirst and second stereophonic microphones for 
picking up kounds from the workspace, and 

first ar^d second speakers at the remote control 
station responsive to outputs from said respective first 
and second microphones for producing a stereophonic sound 
output and provxijdi^Tg~^-^he operator with an audio 
perspective present at the \orksoace . 
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A teleope 



saxa means 
includes displ 
workspace adja 1 
viewing by the 



ator system a 



or procucXi 
av means f 



rent the hi 
operator . 



fined in Claim 1 wherein 
nc an image of the workspace 
producing a real image of the 
ooefra/ted means for direct 



19. A telecper^tcr system\ a£ defined in Claim 1 
including an endosccp ^avj j^r^i accessory channel, and 
wherein 

20 said manipulator means co-arising a steerable 

catheter extending through the channel, said end effector 
means being carried by said steeraEale catheter, said 
workspace being viewed by said video camera means through 
said endoscope. 



25 20. In a method of performing surgery by aVi operator at 
a remote location which includes, 

inserting the insertion end cf an endoscope and of 
first and second manipulators into a subject, 

supporting the operating ends of the endoscope and 
30 first and second manipulators, 



emoloving said endoscope for viewino an 



>c"i ect 
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inside the subject by video camera means, 

:ontrollinc said first and second manipulators by 
respective first and second hand-operated controllers 
remotely located front said manipulators, and 

presenting an image of the object viewed by the 
video camera means at a location adjacent the first and 
second hair£-operated • controllers for viewing by the 
operator during operation of the first and second hand- 
operated controllers and providing the operator with a 
sense that the first and second manipulators, and 
respective firstV^^ second hand-operated controllers are 
substantially in> 



21. In a 
stereoscop 
object by 
where 
image . 



/method 
video 



*mera is 



in Claim 20 wherein a 
r.ployed for viewing the 



aid endoscope, and 



in the imace\ oresentaed is a 3-dimensional 
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22 . In a m 
presenting a 
the oDeratcr 



thod as^del 
lified i: 



.nedx in c\aim 20 which includes 
:he bjsject for viewing by 



23. In a method as defined in ClaSLm 20 wherein the image 
viewed by the operator comprises A virtual image. 

24. In a method as defined in Claim 2\5 wherein the image 
viewed by the operator comprises a rea^l image. 



25 25. In a method as defined in Claim \o wherein the 
endoscope and first and second manipulators^ are inserted 
into the subject's abdomen, said method including 



insufflating the abdomen . 







f 



4 



